In this study, the susceptibility to erythromycin (E) and to trimethoprim/sulfamethoxazole (SXT) among isolates of Enterococcus spp. and Escherichia coli was tested, respectively. Both fecal indicators were detected and isolated from raw (RW) and treated wastewater (TW) as well as from samples of activated sludge (AS) collected in a local wastewater treatment plant (WWTP). Biodiversity of bacterial community in AS was also monitored using polymerase chain reaction-denaturing gradient gel electrophoresis (PCR-DGGE). Additionally, distribution of sul1-3 genes conferring sulfonamide resistance was tested among SXT-resistant E. coli. Simultaneously, basic physicochemical parameters and concentrations of eight antimicrobial compounds (belonging to folate pathway inhibitors and macrolides class) were analyzed in RW and TW samples. Six of the selected antimicrobial agents, namely: erythromycin, clarithromycin, trimethoprim, roxithromycin, sulfamethoxazole, and N-acetylsulfamethoxazole were detected in the wastewater samples. Bacterial biodiversity of AS samples were comparable with no relevant differences. Among tested Enterococcus spp., E-resistant isolates constituted 41%. SXT resistance was less prevalent in E. coli with 11% of isolates. The genes conferring resistance to sulfonamides (sul1-3) were detected in SXT-resistant E. coli of wastewater origin with similar frequencies as in other environmental compartments, including clinical ones.
INTRODUCTION
The emergence of antimicrobial resistance is a complex problem driven by many factors, which have been considered mainly from the clinical point of view. Antimicrobial agents, used in human and animal therapy, create a selective pressure on microorganisms, and may favor mutant strains in bacterial flora of treated hosts. Such selection may also occur in the different environmental compartments, even if antimicrobial agents and their metabolites are present there in concentrations significantly lower than therapeutic dosages (Ohlsen et al. ) . 
METHODS

Sample collection
The samples were taken from a modified University of Cape
Town system WWTP Gdansk-Wschod, which serves a population of about 570,000 people in the area of Gdansk, Sopot, Kolbudy, Pruszcz Gdanski, Zukowo (Q aver . ¼ 96,000 m 3 per day). The WWTP also treats wastewater from local industry (5%) and non-disinfected hospital wastewater (0.17%). The population equivalent was estimated as equal to 700,000.
The schematic diagram of the WWTP and sampling points are indicated in Figure 1 .
The 24 h flow-proportional wastewater samples (5 L) were taken from the raw (RW) and treated (TW) wastewater as well as from the aerobic chamber and return AS in three following days in January and June 2009 ( Figure 1 ). The 24 h retention time in the WWTP was considered during sample collection.
Determination of physical and chemical parameters
The effectiveness of wastewater processes were controlled in RW and TW by total suspended solids (TSS), chemical and biological oxygen demand (COD and BOD 5 ) as well as by concentration of total nitrogen (TN) and total phosphorus (TP). Analyses were conducted using procedures based on Standard Methods (APHA ) and performed within 6 h after sample collection.
Determination of antimicrobial agents
The presence of antimicrobial agents was determined in RW and TW. All samples of the volume of 1 L were frozen and stored in dark-glass bottles at À20 W C until analy- In this study, the confidence level of 90% was required as the lowest limit of acceptability for ID results. In characterization of antibiotic susceptibility, only two categories 
RESULTS AND DISCUSSION
The specific location of Gdansk Bay and the nearby multifunc- Among tested macrolides, the highest concentrations in raw wastewater were obtained for clarithromycin (up to 1,817 ng L À1 ). Erythromycin was not detected in the raw wastewater samples but its occurrence in wastewater con- coli, 25% were simultaneously resistant to fluoroquinolones (CIP and LVX), antimicrobial agents, which are also prescribed for UTIs ( Figure 5 ). Higher prevalence was, In this study among E-resistant enterococci (n ¼ 83), resistance to nitrofurantoin and to ciprofloxacin was common (59 and 41% of E-resistant isolates) (Figure 8) .
Also, clinically relevant resistance to vancomycin and high-level aminoglycosides were correlated with resistance to erythromycin. Among all enterococci (n ¼ 185), resistance to high-level gentamicin (HLGR, MIC > 500 μg mL À1 ) and streptomycin (HLSR, MIC > 1,000 μg mL À1 )
were reported six and ten times, respectively, and among them, all HLGR and eight HLSR were also E-resistant.
Among six isolates resistant to vancomycin resistance to erythromycin was simultaneously reported four times. The presence of MDR patterns among 54% of E-resistant enterococci is worth noting (Figure 8 ). suggesting that the mechanism of resistance to lincosamides and streptogramins remains incompletely elucidated.
Additionally, treatment processes applied in the tested WWTP favored E-resistant E. faecalis and E. faecium as well as SXT-resistant E. coli (Figure 9 ), which is in an agreement with other scientific evidence, that wastewater 
